Results Between May 1996 and March 1997 a total of 50 patients with fungaemia were identified of whom 31 were included in the study; 15 excluded patients died before an initial examination was performed. The overall incidence of ocular candidiasis was 26% (8/31 patients), all manifested as chorioretinitis. Five patients (16%) had ocular candidiasis on their initial examination. One of 21 patients (5%) without ocular candidiasis on initial examination developed ocular candidiasis within 1 week. Two of 16 patients (13%) without ocular candidiasis on initial examination or at 1 week follow-up developed ocular candidiasis within 2 weeks. No evidence of ocular candidiasis occurred in the 12 patients with follow-up at 4 weeks, the 8 patients with follow-up at 12 weeks and the 4 patients with follow-up at 24 weeks.
Conclusion
The incidence of ocular candidiasis among hospitalised patients is clinically significant. We recommend ophthalmological follow-up for development of ocular candidiasis for at least 2 weeks after an initial negative eye examination.
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The National Nosocomial Infections Surveillance System reports that Candida species are now the fourth most common nosocomial bloodstream pathogen. The purpose of our study was to determine the length of ophthalmic follow-up required to rule out development of ocular candidiasis in hospitalised patients with candidaemia.
Materials and methods
A prospective observational study was conducted at the Cleveland Clinic Foundation between May 1996 and March 1997. The study was approved by the Cleveland Clinic Foundation Institutional Review Board. Personnel in the Department of Microbiology identified all adult (? 18 years old) candidaemic patients. Daily logs of these patients were reported to one investigator in the Division of Ophthalmology (R.K.) and one investigator in the Department of Infectious Disease (D. A.). Blood cultures were obtained during the study period using the BacT / Alert blood culture system (Organon Teknika, Durham, NC) using both aerobic and anaerobic bottles. Identification of Candida species was done using the Vitek YBC card system (bioMerieux, Hazelwood, MO). Inclusion criteria for the study included all of the following: (1) candidaemia; (2) indirect ophthalmoscopy performed by one of the investigators (R.K., CL.) within 72 h of notification of candidaemia; (3) no prior fungaemia; (4) life expectation � 72 h; and (5) informed consent.
Candida chorioretinitis was defined as a focal, white, infiltrative chorioretinal lesion with or without direct overlying vitreous haze. Endophthalmitis was defined as intravitreal fluff balls or vitreal abscess. The follow-up schedule for dilated ophthalmoscopy for patients without ocular candidiasis on initial examination was at 1, 2, 4, 12 and 24 weeks.
Data gathered included age, sex, risk factors for candidaemia, Candida species, interval from admission to candidaemia, duration of candidaemia, identifiable entry portal of Candida, and number of positive blood cultures for yeast. Data analysis was performed using Epi Info version 6 (Centers for Disease Control, Atlanta, GA). p values were determined using the Fisher exact test (two-tailed) and Wilcoxon rank-sum test when appropriate. Kaplan-Meier estimates were used to evaluate rates over the follow-up period.
Results
A total of 50 patients with candidaemia were identified at the Cleveland Clinic Foundation between May 1996 and March 1997, of whom 31 (62%) were included in the study. Among the patients excluded, 15 (30%) died .� before an initial ophthalmological examination could be performed, 2 (4%) refused to participate in the study, and 2 (4%) were discharged prior to the blood cultures becoming positive for Candida, which precluded an initial indirect ophthalmoscopic examination within 72 h. Table 1 lists selected characteristics for the 31 study patients. C. albicans was the most common bloodstream isolate (15 patients; 48%) followed by C. parapsilosis (7 patients; 23%), Torulopsis glabrata (6 patients; 19%) and C. tropicalis (1 patient; 3%); 2 patients (6%) had polymicrobial fungaemias with C. albicans and T. glabrata. Twenty-two patients (71%) had an identifiable portal of entry for fungaemia: intravascular devices in 14 patients (45%), gastrointestinal tract in 5 patients (16%), genitourinary tract in 2 patients (6%) and prosthetic valve endocarditis in 1 patient (3%). The median interval from admission to onset of candidaemia was 11 days (range 0-40 days) and 55% of patients were candidaemic for � 2 days (range 1-27 days). Table 2 details the characteristics of patients with ocular candidiasis in our study. The overall incidence of ocular candidiasis was 26% (8/31 patients); all manifested as chorioretinitis. No patient developed endophthalmitis or required ocular surgery. C. albicans was the pathogen in 6 of 8 patients (75%) with ocular candidiasis. Five patients (16%) had ocular candidiasis on their initial examination. One of 21 patients (5%) without ocular candidiasis on initial examination developed ocular candidiasis within 1 week. Two of 16 patients (13%) without ocular candidiasis on initial examination or at 1 week follow-up developed ocular candidiasis within 2 weeks. No evidence of ocular candidiasis occurred in the 12 patients with follow-up at 24 weeks (Fig. 1) . (Table 3) .
et al. 4 respectively reported 1 of 9 (11%) and 1 of 11 (9%) cases of ocular candidiasis occurring after an initial negative examination at 1 week follow-up. In our study, aSixteen patients (20%) were found to have ocular candidiasis on post-mortem examination. 
Proportion of patients with ocular candidiasis Fig. 2 . Kaplan-Meier analysis of the incidence of ocular candidiasis from the onset of fu ngaemia.
the 3 patients who turned positive after an initial negative examination had similar clinical characteristics and a similar treatment course to the patients who were diagnosed with ocular candidiasis on initial examination. Blood cultures revealed C. albicans in the 5 patients who were diagnosed with ocular candidiasis on initial examination while the 3 patients who turned positive after initial negative examination cultured C. albicans (1), Torulopsis glabrata (1) and C. parapsilosis (1) . The number of patients who turned positive after an initial negative examination is too small to make any conclusions as to whether the infecting organism has a role in the time to development of ocular infection. Kaplan-Meier analysis reveals that approximately 70% of patients will remain free of ocular candidiasis in the presence of candidaemia after 2 weeks of follow-up (Fig. 2) . In contrast to our findings where no patient had endophthalmitis, patients were described as having endophthalmitis in studies by Brooks} Parke et al., 4 Henderson et al. lO and Griffin et al. 5 In a study by Donahue et al} strict criteria were used for classification of chorioretinitis and endophthalmitis; all cases of ocular candidiasis in their study manifested as chorioretinitis. Earlier diagnostic suspicion, examination and treatment may account for the decrease in severity of ocular candidiasis at initial presentation in our study, i.e. no patient had endophthalmitis or required surgery. Also, it is possible that endophthalmitis may have been present in the 15 patients who were excluded prior to initial examination due to severe morbidity and mortality. Barza ll concludes that a long duration of antifungal treatment often suffices for chorioretinitis whereas marked vitritis requires vitrectomy and intravitreal injections. The number of positive blood cultures has previously been correlated with a higher incidence of ocular candidiasis.z·3 In our study we found that patients without ocular candidiasis had a higher mean number of positive blood cultures, but this was not statistically significant. Two of our patients with ocular candidiasis had only one positive blood culture. Parke et al. 4 reported that 6 of 10 patients with ocular candidiasis had only one positive blood culture.
We found an identifiable portal of entry in 22 of 31 (71 %) patients. Two of 9 (22%) patients without an included in the study also died. We may be underestimating the mortality rate in our study group due to loss of follow-up. We believe that the high rate of mortality is due to the high prevalence of co-morbidities. There are several shortcomings in our study, including: (1) a small study population; (2) a lack of uniform follow-up and serial examinations (most of which were unavoidable due to patients' poor health, lack of longitudinal care at a tertiary care centre, and high mortality rate after baseline examination); and (3) the fact that 4 eligible patients were not examined.
Nonetheless, Kaplan-Meier analysis does not reveal significant differences between observed and estimated rates of ocular candidiasis given the loss to follow-up and mortality ( 
